Synthesis, structure characterization, and enzyme screening of clenbuterol glucuronides.
Two clenbuterol O-glucuronide diastereomers were synthesized by the Koenigs-Knorr reaction. Structures and glucuronidation sites of the glucuronides were characterized by tandem mass spectrometry and nuclear magnetic resonance spectroscopy. The two diastereomers were used as standard compounds in studies of stereoselective glucuronidation of clenbuterol with liver microsomes from different species and with 15 human recombinant UDP-glucuronosyltransferases. In this study, chemical and enzymatic reactions produced only O-glucuronides of clenbuterol, although on the basis of the chemical structure of the aglycone, both O- and N-glucuronides of clenbuterol could be formed. Differences in the production of diastereomers of clenbuterol glucuronides were observed among liver microsomes from the various animals. Dog and bovine liver microsomes were significantly active, and also stereoselective, each producing only one but a different diastereomer. Liver microsomes from rabbit and rat were also rather actively glucuronidating clenbuterol, but human, pig, and moose liver microsomes produced only minor amounts of glucuronides. Human liver microsomes produced only one clenbuterol glucuronide diastereomer, and the same was true of the human UDP-glucuronosyltransferases that were active (formation of glucuronide: 1A9 > 1A10 >> 1A7). The marked differences in the stereoselective glucuronidation of clenbuterol show that UDP-glucuronosyltransferases in the livers of different animals do not have the same functions, activities, or distribution. This needs to be taken into account, particularly in toxicology testing.